^ AD-A086  813  ROMMEL  KELEPPER  AND  KAHL  BALTIMORE  MQ  F/G  13/13 

NATIONAL  DAM  INSPECTION  PROGRAM.  LAKE  MONTEBELLO  <NDI -ID-NUMBER— ETC (U) 
OUN  80  E  J  ZEIGLER  DACW1-80-C-0050 

_ _ NL 


UNCLASSIFIED 


IKK  ItVEI  RUIN  U 

anim  m.  huimic  cm 

MARYLAND 

mm  mmwsaM 

NDI  ID  NO.  MD-107 


CITY  OF  BALTIMORE 

PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

fHO/9  cw5/-?6-oofd  ' 


c  '*  .  T 


Prepared  For  J 

DEPARTMENT  OF  THE  ARMY 
Baltimore  District,  Corps  of  Eagioeers 
Baltimore,  MarylaaO  21203 


RUMMEL,  K  LEPPER  *  KAHL 
CiwHht  Eapwin 

Baftfanrr,  Maryland  21202 


JUNE  1980 


“f5Tdocu»wS 
lor  pd*e<"* 


end  iJa  ® 


80  8  27  046 


/  / 


.BACK  RIVER  BASIN, 


HERRING  RUN,  BALTIMORE  CITY 


(P 


MARYLAND 


fj  a  I C  « • 


MCE  MONTEBELLO 


^DI-ID-N^-  MD-1^7) 


■  -j  ,  \  <  ; 

Nl’l,  i  i 


^1.1  ■■  ■■Ml  llll  ILL./  ' 

PBPAgiHEIQUQE  PUBLIC  WORKS  / 

J»HASE  I  INSPECTION  REPORT ^  •  (  ,  ,■  /  ^ 

NATIONAL  DAM  INSPECTION  PROGRAM  / 


Prepared  for: 

DEPARTMENT  OF  THE  ARMY 
Baltimore  District,  Corps  of  Engineers 
Baltimore,  Maryland  21203 


~l _ i  7 


i  / 


//- /  /  /  J 


By : 

J  RUMMEL,  KLEPPER  &  JUHL 
Consul rinfl  iagiiww 
1035  N.  Calvert  Street 
Baltimore,  Maryland  21202 


56i 

-'j  rd 


DTIC 

^.LECTE1 
‘  SEP  8  1980 


D 


June,  1980 


4//  ^/3 


,-frv- — has  txion  approvett 
|  und  «1®;  U® 

*  <:>*  DU!'  .  jHfO 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigations  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation;  however,  the  inspection  is  intended  to 
identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
eases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on  numer¬ 
ous  and  constantly  changing  internal  and  external  factors  which  are 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
can  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage  poten¬ 
tial. 

The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  in  accordance  with  generally  and  currently  accepted 
engineering  principles  and  practices. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  AS SESSMKNT  OF  GENERAL  CONDITION 
AND  RECOMMENDED  ACTION 


Name-  of  Dnm; 

Size : 

Hazard  C 1  ass i f i ca t i on : 
Owner : 


State  Located: 

City  Located: 
Stream: 

Date  of  Inspection: 


Lake  Montebello 
NDI  ID  No.  MD-107 
Intermediate  (1860  a 
Signi f icant 
City  of  Baltimore 
Department  of  Pub! ic 
600  Municipal  Office 
Baltimore,  Maryland 
Maryland 
Balt imore 
Herring  Run 
May  27,  1980 


re- feet,  30  feet  li>gh) 


Works 
Bn  i  lding 
21202 


^  n  , 

Based  on  the 

tional  performance, 

blished  for  these 

condition.  ") 


visual  inspection,  available  records,  past  opera  - 
and  in  accordance  with  the  guidelines  cri  tor  in  >sta- 
studios,  Lake  Montebello  is  judged  to  be  in 


^  The  water  level  in  Lake  Montebello  is  normally  maintained  between 
elevation  160  and  elevation  162  by  way  of  the  intermittent  operation  of  a 
10-inch  gravity  connection  from  the  Montebello  washwater  lake.  Other 
sources  of  inflow  to  the  lake  include! 


1. 

2. 

3. 

4. 

5. 


Plant  sludges  dredged  from  the  washwater  lakoy. 

Plant  sludges  from  the  filtered  water  reservoirs. 

Plant  sludges  from  the  lime  tower  (future),. 

Possible  surface  water  rjtnoff  from  the  loop  road  on 
the  perimeter  of  the  lake,  7 

Ra  inf  ill  on  the  lake  surface. 


Surface  water  runoff  from  the  drainage  areas  upstream  is  inter¬ 
cepted  by  a  major  stormdrain  system  and  is  directed  around  the  lake  by 
way  of  the  108-inch  Montebello  Drain  Tunnel  which  discharges  into  Her¬ 
ring  Run.  Therefore,  except  for  Items  4  and  5  previously  listed,  all 
inflow  into  the  lake  is  controlled  and  flood  routing  is  not  required. 
Although  an  overflow  in  the  Montebello  Gate  House  limits  the  theoretical 
maximum  lake  water  level  to  elevation  164.3,  the  lake  water  levels  are 
actually  controlled  bv  limiting  inflow  from  the  washwater  lake.  \ 

■V 


It  should  be  noted  that  at  the  time  of  the  visual  inspect  ion  ,\ Lake 
Montebello  had  been  drained  of  water  except  for  a  relatively  small  pond 
remaining  in  the  vicinity  of  the  outlet  channel. 
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No  stability  problems  were  evident  for  the  embankment  at  the  time 
of  the  visual  inspection. 

The  following  remedial  measures  are  reconmended  to  be  accomplished 
by  the  Owner: 

1.  Repair  minor  erosion  gullies  on  the  embankment  slopes. 

2.  It  appears  that,  in  conjunction  with  construction  in  the 
vicinity  of  the  Montebello  Gate  House,  boulders  have  been 
dumped  into  the  outlet  channel  leading  from  Lake  Montebello. 
These  boulders  should  be  removed  prior  to  refilling  of  the 
lake . 

3.  Remove  timbers  that  are  partially  blocking  the  outlet  channel 
inside  the  Montebello  Cate  House. 

4.  Expand  the  maintenance  program  so  that  all  features  of  the 
dam  and  controlling  gates  and  valves  are  inspected  frequentl" 
and  arc  maintained  so  as  to  be  operational  at  all  times. 

5.  Control  the  brush  and  shrub  growth  on  the  embankment  slopes. 

6.  Develop  a  formal  warning  system  to  alert  downstream  residents 
in  the  event  of  emergencies. 

In  addition,  the  Owner  should  notify  the  Baltimore  District.  Corps  of 
Engine  ers  after  the  reservoir  has  been  re  f  i  11  ed  to  permit  observat  ion  of  the 
embankment  under  normal  pool  conditions. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


LAKE  MONTEBELLO 
NDI  ID  NO.  MD-107 

SECTION  I 

PROJECT  INFORMATION 

General . 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  dam  inspection  program  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 

Description  of  Project. 

a.  Dam  and  Appurtenances.  Lake  Montebello,  completed  in  1880, 
is  retained  by  an  earthfill  embankment  with  a  puddle  clay 
core.  The  embankment  is  approximately  30  feet  high  at  its 
maximum  section  and  approximately  600  feet  long.  No  internal 
filter  or  drainage  systems  are  indicated  on  the  typical  sec¬ 
tion.  Except  for  the  600  foot  length  of  embankment,  the  re¬ 
mainder  of  the  shoreline  of  the  lake  was  constructed  by  ex¬ 
cavation  into  original  ground. 

Outflow  from  the  reservoir  can  be  accomplished  by  opening  a 
sluice  gate  in  the  Montebello  Gate  House.  A  maximum  water 
level  of  elevation  164.3  is  theoretically  controlled  by  means 
of  an  overflow  within  the  gate  house.  Because  essentially 
all  significant  inflow  to  the  reservoir  is  controlled  by  per¬ 
sonnel  at  the  Montebello  Filtration  Plant,  detailed  hydraulic 
and  hydrologic  analyses  have  not  been  performed. 

The  various  features  of  the  dam  and  impoundment  are  shown  on 
the  Photographs  in  Appendix  C  and  on  the  Plates  in  Appendix  E. 
A  description  of  the  geology  is  included  in  Appendix  F. 

b.  Location .  Lake  Montebello  is  located  adjacent  to  Herring  Run 

in  Baltimore,  Maryland.  Lake  Montebello  is  shown  on  U.S.G.S. 
Quadrangle,  Baltimore  East,  Maryland,  at  latitude  N39  20' 

00"  and  longitude  W76°  35'  00".  A  location  map  is  included  as 
Plate  E-l. 

c.  Size  Classification,  Intermediate  (30  feet  high,  1,860  acre- 
feet  ). 

d.  Hazard  Classification,  Significant  hazard.  Downstream 
conditions  indicate  that  a  significant  hazard  classification 
is  warranted  for  Lake  Montebello. 


e.  Ownership.  City  of  Baltimore,  Department  of  Public  Works, 
600  Municipal  Building,  Baltimore,  Maryland  21202. 

f.  Purpose  of  Dam.  Aesthetic,  interim  disposal  area  for  purifi¬ 
cation  plant  sludges  (originally  finished  water  supply  reser¬ 
voir). 

g»  Design  and  Construction  History.  According  to  a  plaque  in 
the  Montebello  Gate  House,  the  construction  of  Lake  Monte¬ 
bello  and  the  gate  house  was  completed  in  1880.  Limited 
information  in  the  form  of  a  typical  section  of  the  embank¬ 
ment  and  drawings  of  the  Montebello  Gate  House  (Baltimore 
City  File  No.  107-B-74-A)  is  available.  No  information  is 
available  on  the  construction  history  of  Lake  Montebello. 

h.  Normal  Operating  Procedure.  The  pool  level  in  Lake  Monte¬ 
bello  is  normally  maintained  between  elevations  160  and  162 
by  intermittent  operation  of  a  10-inch  gravity  connection 
with  the  Montebello  Washwater  lake,  which  has  a  normal  pool 
elevation  of  196.4.  An  interconnection  does  exist  between 
Lake  Montebello  and  the  Loch  Raven  Reservoir  by  way  of  a  144- 
inch  gravity  tunnel.  The  operation  of  a  valve  in  the  tunnel, 
and  sluice  gates  in  the  Montebello  Gate  House,  would  be 
required  to  direct  Loch  Raven  Reservoir  water  into  Lake 
Montebello.  This  interconnection  is  no  longer  used. 

Lowering  the  water  level  in  the  impoundment  can  be  accom¬ 
plished  by  the  manual  operation  of  a  sluice  gate  on  a  60-inch 
brick  lined  drain  in  the  Montebello  Gate  House.  The  60-inch 
drain  is  interconnected  with  the  108-inch  Montebello  Drain 
Tunnel  at  the  gate  house,  and  discharges  into  Herring  Run  at  a 
point  2,900  feet  downstream  from  the  gate  house.  The  sluice 
gate  was  last  operated  in  the  summer  of  1979  when  Lake  Monte¬ 
bello  was  drained  to  facilitate  repair  work  on  the  nearby 
Clifton  Conduit. 

Pertinent  Da t a . 


a.  Drainage  Area.  Not  Applicable. 


b.  Discharge  at  Dam  Site.  Not  Applicable. 

c .  Elevation  (Balto.  City  Datum)  (Feet). 


Top  of  Dam 
Maximum  Pool 
Normal  Pool 

Upstream  Invert  outlet  works 
Downstream  Invert  outlet  works 
Streambed  at  centerline  of  dam 
Maximum  Tail water 
Downstream  Toe 


169.9  (low  point) 

164.3  (overflow-gate  house) 
160 
134.8 
Unknown 
N/A 

Unknown 

140+ 
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Reservoir  Length. 

Normal  Pool  Level  2,800+  feet 

Maximum  Pool  Level  2,840+  feet 


Storage  (acre-feet). 

Normal  Pool  Level 
Maximum  Pool  Level 
Top  of  Dam 

Reservoir  Surface  (acres). 

Normal  Pool  Level 
Maximum  Pool  Level 
Top  of  Dam 

Dam. 

Type: 

Length : 

Height: 

Top  Width: 

Side  Slopes: 


Zoning: 

Impervious  Core: 
Cutoff: 

Grout  Curtain: 

Regulating  Outlet: 

Type: 

Length: 

Closure : 

Access : 

Regulating  Facilities; 
Spillway. 


1,260 

1,500 

1,860 


55 

58 

65 


Earth 
600+  feet 
30+  feet 
60  to  70  feet 
Downstream:  1  Vertical  to 
2  Horizontal 

Upstream:  1  Vertical  to 

4  Horizontal 

Yes 

Yes 

Yes 

None 


60-inch  brick  lined  drain 
2,900  feet 

Manually  operated  sluice 
gate 

Montebello  Gate  House 
Overflow  at  Gate  House 

Not  Applicable 
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SECTION  2 
DESIGN  DATA 


Design. 


a*  Data  Available.  With  the  exception  of  limited  design  archi¬ 
tectural  drawings  of  the  Montebello  Gate  House,  the  108-inch 
Montebello  Drain  Tunnel,  and  a  typical  section  of  the  embank¬ 
ment  obtained  from  the  City  of  Baltimore,  there  is  no  data 
available  concerning  the  design  or  construction  of  Lake 
Montebello. 

(1)  Hydrology  and  Hydraulics.  No  hydrology  and  hydraulic 
analyses  are  available.  The  records  include  a  "Storage 
Capacity  vs.  Elevation"  curve  for  Lake  Montebello. 

(2)  Embankment .  A  typical  section  of  the  embankment  indica¬ 
ting  a  puddle  core  and  cutoff  is  available  and  is  inclu¬ 
ded  as  Plate  E-2. 

(3)  Appurtenant  Structures.  A  limited  number  of  drawings  are 
available  for  the  Montebello  Gate  House  and  the  108-inch 
Montebello  Drain  Tunnel. 

b.  Design  Features. 

Cl)  Embankment .  Examination  of  photogrammetry  and  visual  in¬ 
spection  of  surrounding  topography  indicates  that  an 
earth  embankment  approximately  600  feet  long  and  30  feet 
high  was  constructed  across  a  low  area  to  form  the 
closure  for  the  eastern  end  of  Lake  Montebello.  The 
typical  section  indicates  the  embankment  was  constructed 
with  a  crest  width  of  80  feet,  and  has  a  puddle  core  and 
cutoff  trench. 

(2)  Appurtenant  Structures.  The  appurtenant  structure  for 
the  dam  consists  of  the  Montebello  Gate  House  and  the 
108-inch  Montebello  Drain  Tunnel.  Limited  information  in 
the  form  of  architectural  renderings  is  available,  how¬ 
ever  specific  design  information  could  not  be  located  by 
the  City  of  Baltimore. 

c.  Design  Data. 

(1)  Hydrology  and  Hydraulics.  No  design  data  is  available. 
A  tabulation  of  reservoir  storage  capacity  vs.  elevation 
has  been  derived  from  a  curve  dated  2/14/28  obtained  from 
the  City  of  Baltimore  and  included  in  Appendix  D. 

(2)  Embankment .  No  design  information  is  available  for  the 
construction  of  the  dam,  however  a  typical  section  of  the 
embankment  has  been  obtained  and  is  included  in  Appendix 

E. 
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2  Construe t ion .  No  data  is  available  on  the  construction  of  the  dara. 

3  Operation ,  No  formal  operating  records  are  available  for  the  dam. 
According  to  discussions  with  Baltimore  City  personnel,  the  lake 
level  was  lowered  in  1979  by  opening  the  sluice  gate  in  the  Monte¬ 
bello  Cate  House.  Inflow  into  the  lake  is  controlled  by  gravity 
feed  through  a  10-inch  line  from  the  Montebello  Wash  Water  Lake. 

^  Other  Investigations.  None  reported. 

5  Evaluation. 


Availabi lity.  Design  information  on  the  dam  at  Lake  Monte¬ 
bello  is  limited  to  a  typical  section  of  the  embankment. 

Adequacy.  The  available  information  includes  no  data  which 
would  allow  the  technical  assessment  of  the  embankment. 
Therefore,  the  available  data  is  not  considered  sufficient  to 
evaluate  the  design  and  construction  of  the  dam. 
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SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings . 

a.  General .  The  on-site  inspection  of  Lake  Montebello  consisted 
of: 

(1)  Visual  inspection  of  the  embankment,  abutments,  and  em¬ 
bankment  toe. 

(2)  Visual  examination  of  the  appurtenant  structures. 

(3)  Evaluation  of  the  downstream  area  hazard  potential. 

The  specific  observations  are  shown  on  Plate  A-l. 

b.  Embankment .  The  general  inspection  of  the  embankment  consis¬ 
ted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils, 
and  observing  general  maintenance  conditions,  vegetative 
cover,  erosion,  and  other  surficial  features.  No  evidence  of 
any  structural  distress  was  observed  during  the  visual  in¬ 
spection.  However,  at  the  time  of  the  inspection,  the  lake 
had  been  drained  except  for  a  small  pond  remaining  in  the 
vicinity  of  the  outlet  channel. 

The  crest  of  the  dam  was  surveyed  and  was  found  to  vary  in 
elevation  by  approximately  6  inches.  Freeboard  at  the  time 
of  the  inspection  was  approximately  25  feet  (lowered  lake 
level),  and  under  maximum  pool  conditions  would  be  approxi¬ 
mately  6  feet.  The  darn  crest  profile  is  included  as  Plate  E- 
4. 

c.  Appurtenant  Structures.  With  the  exception  of  large  boulders 
partially  blocking  the  entrance  of  the  outlet  channel  leading 
from  Lake  Montebello  to  the  Montebello  Gate  House,  and 
timbers  partially  blocking  the  outlet  inside  the  gate  house, 
the  appurtenant  structures  were  found  to  be  in  good  condi¬ 
tion.  It  appears  that  the  large  boulders  in  the  entrance 
channel  are  related  to  construction  now  underway  in  the  vici¬ 
nity  of  the  Montebello  Gate  House.  No  inspection  was  made  of 
the  108-inch  Montebello  Drain  Tunnel. 

d.  Reservoir  Area.  With  the  exception  of  rain  falling  directly 
on  the  lake  and  possibly  some  runoff  from  the  peripheral 
roadway,  all  runoff  from  the  adjacent  drainage  area  is  inter¬ 
cepted  by  major  Baltimore  City  storm  drainage  systems  and 
diverted  around  Lake  Montebello  by  the  108-inch  Montebello 
Drain  Tunnel. 

e.  Downstream  Channel.  The  channel  downstream  from  the  embank¬ 
ment  consists  of  the  floodplain  of  Herring  Run.  Except  for 
bridge  structures  crossing  Herring  Run,  there  are  no  resi¬ 
dences  or  structures  within  the  floodplain.  However,  because 
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of  the  bridge  structures  and  playing  fields  downstream  of  the 
embankment,  a  significant  hazard  classification  is  warranted 
for  Lake  Montebello. 

3.2  Evaluation .  The  visual  examination  and  observations  of  Lake  Mon¬ 
tebello  indicate  that  except  for  the  debris  partially  blocking  the 
outlet  channel,  the  embankment  and  appurtenant  structures  are  in 
good  condition.  Further  investigations  are  not  considered  neces¬ 
sary  at  this  time. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure .  There  are  no  formal  operating  procedures  for  the  dam. 
The  reservoir  level  is  normally  maintained  at  elevations  between 
160  and  162,  from  4.3  to  2.3  feet  below  the  Gate  House  overflow 
elevation  of  164.3,  by  introducing  water  by  gravity  feed  from  the 
Montebello  washwater  Lake  as  necessary. 

4.2  Maintenance  of  the  Dam.  The  maintenance  of  the  dam  is  considered 
good.  The  crest  of  the  dam  carries  the  peripheral  roadway  which  is 
maintained  by  the  City  of  Baltimore.  The  downstream  face  is 
grassed,  and  also  contains  shrubs  and  brush. 

4.3  Maintenance  of  Operating  Facilities.  The  operation  of  the  outlet 
sluice  gate  was  last  accomplished  in  1979,  when  the  reservoir 
level  was  lowered  to  permit  work  on  an  adjacent  conduit.  The  inlet 
from  the  washwater  lake  is  operated  on  an  as-needed  basis. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
Telephone  communication  facilities  are  available  from  the  water 
treatment  plant  above  Lake  Montebello. 

4.5  Evaluation.  The  maintenance  of  the  dam  and  the  operating  facili¬ 
ties  are  considered  good.  It  is  recommended  that  the  Owner  remove 
the  debris  that  partially  blocks  the  outlet  channel  at  the  gate 
house  before  the  impoundment  is  refilled  with  water. 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


Evaluation  of  Features. 


a.  Design  Data.  Original  design  data  for  the  hydraulics  and 
hydrology  of  Lake  Montebello  are  not  available.  A  photocopy 
of  "Storage  Capacity  vs.  Elevation"  curve  for  Lake  Montebello 
dated  2/14/28  has  been  obtained  from  the  City  of  Baltimore.  A 
tabulation  of  reservoir  storage  versus  pool  elevation  is  in¬ 
cluded  as  Page  D-2  of  Appendix  D. 

Because  all  inflow  with  the  exception  of  runoff  from  the 
perimeter  road  and  rainfall  on  the  surface  of  the  lake  is 
controlled,  hydraulic  and  hydrologic  analyses  have  not  been 
performed  for  Lake  Montebello.  The  hazard  classification  for 
this  intermediate  impoundment  is  considered  significant. 

b.  Experience  Data.  No  records  are  available  on  reservoir 
levels,  however,  the  elevation  of  the  lake  is  periodically 
measured  from  the  Montebello  Gate  House  floor.  There  is  no 
information  that  would  indicate  there  has  ever  been  a  problem 
with  Lake  Montebello  storing  or  passing  rainfall  and  runoff 
from  severe  storms  including  hurricanes  and  tropical  distur¬ 
bances. 

c.  Visual  Observations.  Visual  examination  of  the  embankment, 
appurtenant  structures,  and  downstream  floodplain  indicate 
that  there  are  no  problems  with  the  hydraulic  and  hydrologic 
aspects  of  Lake  Montebello.  It  is  recommended  that  the 
boulders  and  timbers  partially  blocking  the  outlet  channel  at 
the  gate  house  be  removed  before  the  impoundment  is  refilled 
with  water. 

d.  Overtopping  Potential.  Because  all  flow  into  the  lake  is 
controlled,  with  the  exception  of  minor  runoff  and  rainfall 
on  the  lake,  there  is  no  evidence  that  potential  overtopping 
is  a  problem.  No  evidence  exists  that  Lake  Montebello  has 
ever  overtopped  or  been  in  danger  of  overtopping. 

e.  Spillway  Adequacy.  The  existing  effluent  pipe  and  overflow 
at  the  Montebello  Gate  House  are  considered  adequate  for  the 
manner  in  which  Lake  Montebello  is  operated. 
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SECTION  6 

STRUCTURAL  STABILITY 


Evalua t i on  of  Structural  Stabilit v . 


a.  Visual  Observations. 


(1)  Embankment .  Visual  examination  of  the  dam  embankment 
indicates  that  there  are  no  wet  spots,  seepage,  slumps,  or  other 
features  that  suggest  embankment  instability;  minor  erosion  gul¬ 
lies  were  noted  on  the  embankment.  However,  at  the  time  of  the 
inspection,  the  lake  had  been  drained  except  for  a  small  pond 
remaining  in  the  vicinity  of  the  outlet  channel. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  con¬ 
sisting  of  the  gate  house  and  outlet  tunnel  and  valves 
show  no  signs  of  distress. 

b .  Design  and  Construction  Data. 

(1)  Embankment .  Limited  information  on  the  typical  section 
of  the  embankment  is  available,  however  no  stability 
analyses  or  construction  data  were  located.  There  is  no 
evidence  that  the  embankment  was  not  designed  and  con¬ 
structed  in  accordance  with  the  accepted  procedures  of 
the  time,  and  the  embankment  has  performed  in  a  satis¬ 
factory  manner  for  approximately  100  years  with  no  evi¬ 
dence  of  distress. 

(2)  Appurtenant  Structures.  Limited  information  consisting 
of  architectural  renderings  are  available  for  the  Monte¬ 
bello  Gate  House  and  the  108-inch  Montebello  Drain 
Tunnel.  No  design  calculations  or  construction  records 
are  available. 

c.  Operating  Records.  No  formal  operating  records  are  main¬ 

tained.  The  water  level  in  Lake  Montebello  is  controlled  by 
inflow  or  outflow  on  an  as  needed  basis. 

d.  Post  Construction  Changes.  No  records  of  post  construction 
changes  involving  the  embankment  or  appurtenant  structures 
have  been  located.  Records  are  available  showing  modifica¬ 
tions  to  the  108-inch  Montebello  Drain  Tunnel. 

e.  Seismic  Stability.  Lake  Montebello  is  located  in  Seismic 

Zone  1,  and  therefore  is  assumed  to  present  no  hazard  from  an 
earthquake  standpoint. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Assessment .  Lake  Montebello  is  an  intermediate  storage,  sig¬ 
nificant  hazard  impoundment.  The  visual  inspection  of  the 
embankment,  appurtenant  structures,  and  downstream  area  indi¬ 
cates  that  the  impoundment  poses  no  threat  to  life  or  pro¬ 
perty.  Because  essentially  all  inflow  into  the  lake  can  be 
controlled,  the  hydraulic  and  hydrologic  aspects  of  the  pro¬ 
ject  are  not  significant. 

b.  Adequacy  of  Information.  The  available  information  on  the 
design  and  construction  of  Lake  Montebello  is  extremely 
limited.  Because  of  the  way  the  water  levels  are  controlled, 
and  the  fact  that  essentially  no  runoff  enters  the  impound¬ 
ment,  the  available  information  is  considered  adequate  for 
the  Phase  I  report. 

c.  Urgency.  Although  there  is  no  urgency  in  instituting  the 
remedial  measures  recommended  below,  the  measures  should  be 
accomplished  in  a  timely  manner. 

d.  Need  for  Additional  Data.  At  the  present  time,  there  is  no 
need  to  obtain  additional  data  or  conduct  additional  investi¬ 
gations  at  Lake  Montebello.  Should  the  City  of  Baltimore 
locate  additional  information  on  design  and  construction  in 
the  future,  it  would  be  interesting  from  an  historical  engi¬ 
neering  standpoint  to  review  the  data. 

7.2  Recommendations /Remedial  Measures. 


The  following  remedial  measures  are  recommended  to  be  accomplished 

by  the  Owners 

a.  Repair  minor  erosion  gullies  on  the  embankment  slopes. 

b.  It  appears  that,  in  conjunction  with  construction  in  the  vi¬ 
cinity  of  the  Montebello  Gate  House,  boulders  have  been 
dumped  into  the  outlet  channel  leading  from  Lake  Montebello. 
These  boulders  should  be  removed  prior  to  refilling  of  the 
lake . 

c.  Remove  timbers  that  are  partially  blocking  the  outlet  channel 
inside  the  Montebello  Gate  House. 

d.  Expand  the  maintenance  program  so  that  all  features  of  the 
dam  and  controlling  gates  and  valves  are  inspected  frequently 
and  are  maintained  so  as  to  be  operational  at  all  times. 

e.  Control  the  brush  and  shrub  growth  on  the  embankment  slopes. 
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f.  Develop  a  formal  warning  system  to  alert  downstream  residents 
in  the  event  of  emergencies. 

In  addition,  the  Owner  should  notify  the  Baltimore  District,  Corps 
of  Engineers  after  the  reservoir  has  been  refilled  to  permit  ob¬ 
servation  of  the  embankment  under  normal  pool  conditions. 
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PHOTOGRAPHS 
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Upstream  Slope  of  Eastern 
Embankment 


LAKH  MONTEBELLO 


C,  Downstream  Embankment  - 
Southern  Half 


Water  Impounded  in  Western 
Half  of  Reservoir 


APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS 


EVALUATION  OF  AFFECTS  OF 
MAXIMUM  PROBABLE  PRECIPITATION 
UPON  RESERVOIR  WATER  SURFACE 


Name  of  Dam:  Lake  Montebello  (NDI-107) 

Drainage  Area:  (Lake  Surface  Area  at  Maximum  Pool)  =  0.091  sq.  miles 

Unadjusted  Probable  Maximum  Precipitation  (PMP)  =  24.2  inches/24  hrs. 
for  200  square  miles 

Adjusted  PMP  for  Shape  Factor 

for  200  square  miles  =  24.2  incbes/24  hrs.  x  .80  =  19.4  inches/ 

24  hours  ’ 

Adjusted  PMP  for  Drainage  Area  =  19.4  x  123%  =  23.9  inches/24  hours^ 
for  10  square  miles 

(Note:  PMP  curves  from  Hydrometeorological  Report  33  do  not  extend 
beyond  drainage  of  less  than  10  square  miles.  While  the  lake 
surface  area  is  substantially  less  than  this  value,  no  extension 
of  the  published  curves  has  been  attempted.) 

Maximum  Pool  Elevation  =  164.3  feet  above  m.s.l. 

Pool  Elevation  Following  Occurrence  of  PMP  of  24  hour  Duration  = 
164.3  +  2.0  feet  =  166.3  feet  above  m.s.l, 

(Note:  Design  data  for  Montebello  Gate  House  overflow  structure 
capacity  is  not  available.  Pool  elevation  derived  above 
conservatively  assumes  that  overflow  structure  is  not 
functioning  during  occurrence  of  PMP.) 

Top  of  Dam  Elevation  =  169.9  feet  above  m.s.l.  (low  point  on  crest) 

Remaining  Freeboard  =  169.9  -  166.3 

=  3.6  feet 

Conclusion:  Dam  would  not  be  overtopped  following  storm  having  an 
intensity  equal  to  PMP  derived  above. 


Tabulation  of  j 

Reservoir  Storage  Capacity  Vs.  Pool  Elevation— 


Name  of  Dam:  Lake  Montebello  (NDI-107) 


Pool  Surface  Reservoir 

Elevation  Area  Storage 

feet  atjove  acres  acre-feet 

m  .  s  •  1  • 

134.8  (Invert  Effluent  -  0 

Gates  at  Monte- 
bellow  Gate  House) 

135  -  •  10 

140  -  240 

145  -  470 

150  -  730 

155  -  980 

160  -  1260 

164.3  (Maximum  58^  1500 

Pool) 

169.9  (Top  of  Dam)  65"*  1860^ 


1 

2 

3 

4 


Source:  Lake  Montebello  Capacity  Curve,  City  of  Baltimore,  Department 
of  Public  Works,  Bureau  of  Water  Supply,  February  14,  1928. 

Baltimore  Topographical  Survey  Datum 

Area  planimetered  from  a  reduction  of  Baltimore  City  100-scale  photo- 
grammetric  mapping. 

Computed  by  Rummel,  Klepper  &  Kahl 
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PLATES 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

LAKE  MONTEBELLO 

CITY  OF  BALTIMORE 


TYPICAL  SECTION 
OF  EMBANKMENT 


JUNE  I960 


PLATE  E-2 


10"  Line  Trom 

WotVnwoi+er  LaKe- 


108"  Montebello 
Drain  Tunnel 


Outlet  to 
Herring  Run 


LaKe 

Montebello 


DAM  CREST  \\\\^ 
SURVEY  l\\ 
STATIONS  -n  |  . 


-Out  let  from  LaKe 
to  Gate  House 


LAKE  MONTEBELLO 
SCHEMATIC  PIPING  DIAGRAM 


NOT  TO  SCALE 


PLATE  E-3 


APPENDIX  F 


GEOLOGY 


LAKE  MONTEBELLO 


GEOLOGY 

Lake  Montebello  is  located  in  the  Eastern  Division  of  the  Piedmont 
Physiographic  Province.  The  Piedmont  Province  is  characteristically 
underlain  by  a  complex  series  of  metamorphosed  sedimentary  and  igneous 
rocks.  Lake  Montebello  is  underlain  by  the  Loch  Raven  Schist,  -he 
Cockeysville  Marble,  and  the  Setters  Quartzite.  The  Cockeysville  Marble 
crops  out  along  the  southeastern  shore  of  the  impoundment  and  can  be 
observed  during  periods  of  low  water  levels..  The  Setters  Quartizite 
crops  out  just  northeast  of  the  lake. 


LEGEND 


L  : s"  ! 

Artificial  Fill 

Consists  of  he trrogcnenus  materials  Much  os  rock,  Hncontohdotcd 
sediment,  slag.  refute,  and  dredge  spoil  Only  major  area*  of  filled  o' 
highly  disturbed  ground  hat<e  been  mapped,  such  as  refilled  pit*,  diked 
flona  ploms  and  transportation  corridors  across  topographically  low 
art  as  Thickness  3  to  5  m  (10  lo  I  &  ft) 


D4 


Potomac  Group  (?) 

These  unconstduiated  to  locally  iron  oxide  cemented  sediments  are 
lithologically  similar  lo  I'otuxent  Formation  sand  units  mapped 
elsewhere  Sediment  cops  composed  of  such  materials  are  distributed 
ducon Imunusly  west  of  the  intact  Coastal  Plain  sequence  and  have  not 
yielded  palynomorph c  for  binstrotigraphie  control  Cnmpnsitiunolls 
these  ore  poorly  to  well  sorted  quartz  sands  containing  variable 
amounts  of  vicn  quartz  grave!  Variable  amounts  of  silt  and  day  are 
concentrated  in  lenses  or  pods  or  disseminated  as  matrix.  Thickness 
0.6  to  10  m  (2  to  30  ftp 


Oal  j 

I 

Alluvium 

Inter lndifc/1  grai'el  •and.  silt,  and  clay  of  varied  composition  and 
sorting  7v/ij«  ally  t  onfinrd  trt  flood  plums  of  Pi  irnmol  stiromi.  upland 
gathering  u*ros  and  marshes  od/aernt  In  estuaries  Sediment  size, 
sorting,  and  mineralogy  arc  strongly  controlled  by  the  source  rocks  and 
g/omorphic  setting  The  quart msc  sand*  and  pol\mie!  gravels  are 
typically  well  bedded  and  loosely  comparted,  the  silts  ana  clays  arc 
often  water  saturotrd  and  poorly  hrdtlrd  SI •  nor  amounts  »•  f  colluvium 
tunmapt>cd  •  mo%  mterfinger  with  alluviun.  at  or  near  flu  of 

slitpn  Structural  s\  mboU  on  alluvium  repnsrnl  bedrnct.  r  \  /•■•*urr*  in 
stream  wsttevs  These  arc  typically  cither  along  the  margins  «■/  the  flood 
plain  or  close  to  the  main  channel  of  the  drainage  Thickness  0.6  to 
5  m  t2  to  15  ft! 


-gr'kxc  > 


fe ! 

Patuxent  Formation 


Sond  facies.  Highly  tranahle  inlcrheddrd  sand,  gravel,  si It,  and 
cloy  containing  ferruginous  cements  Sand  and  gravel  typically 
Quart zose  with  o  buff,  koohmtic  cloy  sitt  matrix  Sediments  arc 
organized  into  fining  upward  packages  .7  to  6  m  (10  to  t5  ft  I 
thick  consisting  of  planar  bedded  gravel  with  cloy  clasts  or 
crass  bedded  sands  at  the  basr  grodmg  upward  la  laminated  or 
massive  sill  clay  at  the  lop  Fisc  where  vertical  Sequence s  show 
abrupt  sediment  size  changes  ond  erosive  contacts  The  heavy 
mineral  suite  is  characterized  by  ttaumhtr.  zirean.  tourmaline, 
and  kyonite  Sparse  siltcifird  and  ahundont  iron  oxide  replace 
ments  of  both  rvradioid*  and  coniferous  wood  are  presrnt 
throughout  the  Formation.  These  sediments  were  deposited  in  a 
high  gradient,  braided  stream  complex 

K«f  Clay  foacs.  Light  gray  to  block  or  brown  clav  containing  variable 
amounts  of  quartz  tiff  and  gravel,  local  Concentrations  of  hgnific 
partially  pyritiztd  wood  or  macerated  leaf  and  eone  dchri*  are 
associated  with  some  sidfnfir  concretions  Thin  plonor  beds  of 
sond  and/or  grairlly  cloy  are  in/crfccddrd  with  mouiiv  cloyi 
These  isolated  cloy  pods  are  thought  to  be  accumulations  on 
deflated  surfaces  such  as  abandoned  stream  channels  or  prr 
Cretaceous  topographic  lows 

Thickness  2  to  35  m  (7  to  IIS  ft i 


NSil 


James  Run  Formation 
(Carroll  Gneiss  Member) 


Fine  fc»  medium  grained,  gen 
rratt\  layered  hint rf«  quartz  pin 
giorlnse  gneiss  locally  with  mu.* 
roufc  Afiro  absent  and  magne 
tile  present  in  inim  nu/rn»p« 
Includes  suhu'dinati  conenr 
dant  plncioeltisc  hornblende 

gneiss  lampnihnhtrl  m 
generally  a  few  centimeters  to  a 
few  decimeters  thick,  but  locally 
as  much  as  sct'cral  meters  thick 
Concordia  plot  yields  age  of  550 
million  years 


m 


Mount  Washington  Amphibolite 

Chiefly  uniform ,  medium  to 
coortc  groined  amphibolite  con 
sating  of  plagioclase  pfu*  action 
life  and/or  hornblende  Includes 
minor  mouiur  trfinohtr  rock 
(act  mo  friz  i 


REFERENCE: 

GEOLOGIC  NAP  OF  THE  BALTIMORE  EAST 
QUADRANGLE,  PREPAREO  BY  STATE  OF 
MARYLANO,  MARYLAND  GEOLOGICAL  SURVEY, 
OATEO  1979 


GEOLOGY  MAP  LEGEND 


RUMMEL,  KLEPPER  &  KAHL 


LEGEND 


os 


Oclla  Formation  (Swcathousc  Amphibolite  Member) 

Finr  to  medium  grained.  I  •fry  well  foliated  plngiodase  hornblende 
gne  im  (ornphi  bn/ilf  i  Ct>mmonly  ui/h  rpidotr  and  quartz  Generally 
thinly  layered  on  a  scale  of  crnhmclcrt  due  to  variations  in  the  ratio  of 
dark  to  light  minerals  Includes  minor  mica  quartz  schist  and  garni 
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Baltimore  Gneiss  (layered  gneiss  member) 

Generally  medium-framed  biotite  quartz  plagioclate- mieroelme  gneiss 
with  a  conspicuously  variable  biotite  content  such  that  outcrop* 
typically  have  a  layered  appearance  Contorts  vary  from  sharp  to 
gradational  and  may  separate  la  vers  more  than  a  meter  Ihirfc.  lomiur 
or  veins  a  centimeter  or  to  thick,  or  lentet  of  one  rock  type  enclosed 
by  another.  Lor*My  the  concentration  of  btofifc  in  the  rock  u  to  great 
at  to  constitute  a  tchitt  Local  textural  variations  include  the 
development  of  pegmatitic  texture  and  the  rare  occurrence  of  feldtpor 
ougrn.  Mott  outcrops  show  abundant  small-scale  folds  bated 
radtome tricolly  at  1.000  to  1.JO0  million  years 


i  S-  ’S  ! 

l/och  Raven  Schist 


Vmform.  medium  grained  biotite  plofUoclaxe  muscovite  quart:  tchitt 
containing,  in  placet,  tiny  tourmaline  itrisms.  and  prgmahtic  clot t 
remitting  largely  of  feldfl*ar  and  tourmaline  Locally  very  fi  ld*pathtc. 
Include t  a  tingle,  thin  unmapped  lover  of  umphilmlttr  a  long  Herring 
hun  near  the  top  of  the  formation  Correlative  locks  collected  from 
the  Montebello  otjueducl  north  of  the  Municipal  Stadium  contain 
garnet 

l*  Hush  Brook  Member.  Fine  medium  .  and  course  groined  biotite 
feldspar  muscovite  quartz  schist  and  medium  grained  muscovite- 
microchne  quartzite  intcrlayered  on  a  scale  of  tens  of  centimeters 
tv  metert  May  include  subordinate  Gunpowder  Gneiss  at 
intrumr  tills 
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Setters  Formation  (undivided) 

Slobby  weathering,  medium  grained,  thin- bedded  muscovite  micrttchnr 
auartzite  with  tourmaline  Crops  out  only  northeast  of  Lake 
Montebello  and  along  Loch  Haven  Boulevard  near  the  Vafrum 
Hospital.  Its  pretence  elsewhere  is  inferred  on  the  basis  of  topograph \ 
extrapolation  from  outcrops  in  Ihr  adtacent  Baltimore  Hc»f  quadrangle 
and  its  known  occurrence  in  the  Montebello  aqueduct  where  it  include* 
feldspar- mica  quartz  tehut  and  mica  quartzite,  both  locally  latfft 
fovrmnlinr 


C 


Cockeysville  Marble  (undivided) 

Crops  out  onlv  during  unusually  low  uoter  levels  along  flic  southeast 
shore  of  Lake  Montebello,  north  northeast  of  Montebello  School  u*ncrc 
it  is  a  very  impure  catctte  mar  Me  containing  ph/ogopitr.  feldspar,  and 
quartz.  It/  presence  elsewhere  i<  inferred  on  the  non*  of  topography, 
and  its  known  occurrence  in  the  Montebello  oqueduct  where  it  includes 
muscmitic  melodolostone  and  medium  to  coarse  grained,  blue-streaked 
calette  marble  with  a  variable  content  of  phtognpitc 


Raspeburg 

Amphibolite 


Generally  uniform,  medium -  ond 
Coarse  grained.  uell  foliated  pb 
fine  lose  hornblende  gneiss  tarn 
phibohtel.  locally  with  t freaks 
or  thin  layers  of  more  feld 
ipathie  rock  leathered  nif 
faces  commonly  ha ur  a  pitted 
appearance  due  to  teaching  of 
plagioclatc  Local  variations  in 
gram  sue  nr  in  hornblende  plo 
give  lose  ratio  define  a  layering 
on  a  scale  of  centimeters  to 
rfecimctm. 
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